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EXCELLENT IN FATIGUE CHARACTERISTIC 

(57)Abstract: 

PURPOSE: To control the fatigue limit ratio of a starting plate to >0.5 and to maintain superior 
fatigue characteristics even after performing baking aging treatment, etc. 
CONSTITUTION: At the time of producing a hot rolled plate of high tensile strength steel, a 
continuously cast slab having a composition containing, by weight, 0.05-0.20% C, 0.50-2.00% Si, 
0.50-2.00% Mn, <0.01% Al. and 0.003-0.020% N is reheated up to 1050-1250° C and hot rolling is 
finished at a temp, in the range between Ar3 and (Ar3+100)° C. Then the resulting plate is 
cooled down to <400° C at >30° C/sec average cooling rate and coiled. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]C:0.05 - 0.20wt% and Si:0.50 - 2.00wt%, Less than aluminum:0:01 wt% and N:0.003 - 0.020 
wt% are contained Mn:0.50 - 2.00wt%, After the remainders reheating continuous casting slab 
which consists of Fe and inevitable impurities at 1050-1250 **, Hot-rolling is ended by Ar Q - 

(Ar 3 +100) ** f and, subsequently it is at speed beyond an average cooling rate:30 **/second. A 
manufacturing method of a hot-rolling high-tensile steel sheet which was excellent in fatigue 
characteristics characterized by rolling round after cooling to a temperature region 400 ** or 
less. 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 2009/09/28 



ci9)B*B8FfWf (jp) (12) ^ H ij^ It ^ ^ (a) (.nmwfm^&m^ 

#^¥6-33140 

(43)£rPflB ¥£6^(1994) 2 Ji 8 B 



(51)IntCL 5 




F I 




C 2 1 D 8/02 


A 7412-4K 






9/46 


S 






// C 2 2 C 38/00 


3 0 1 W 






38/06 












*Sf# SMSgOT&l 7 JO 


(21)fcbSI#% 


^¥4-186721 


C71)tB®A 


000001258 










(22)tBJKB 


¥£4^(1992) 7 Jf 14 B 




^tfmWFm^^EJb^BTJi 1 TS 1 #28 
























^®^sm*ifcEj war i jn*$i? 














(72)#£HJ=& 
























C72)f|Hj^ 










^wh 1 fgm**EJWHj i ;ii*$ig 














(74)f<iJlA 


#SL± /Nil WH 



(54) [«h<z>«8:] m^^o>mntimMm^t}mmo>mt^m 



(57) [gift] o.$o 

HMO $^iS§l;foSI«©l!igfc|g[U C : 0.05-0. ^ 

20wt%> Si : 0.50—2. 00wt%s Mn : 0.50— 2.00wt%> A g 0.50 

1 : 0.01wt%WTfe±tf N : 0.003 —0.020 wt%£#* g 
■fSiS^igX^:/^ 1050~1250°CfcSJq^, An 0.45 
-(An +100)°CT«ffii^7L, O^T*¥^^ii 

jt:3or/»j(jU:©aaT 4oo"cwToias«s-e?&ai 0.40 



i 




,K 3f 



i i i ■ 

100 200 300 

Nfopm) 



(2) 

1 

[#ffFif*©§BB] 

1 ] C : 0 . 05-0 . 20wt % N 
Si : 0.50-2. 00wt%, 
Mn : 0.50— 2.00wt%, 
Al : 0.01wt%JWTJ3J:'tf 
N : 0.003 —0.020 wt% 

J6*5:7*, 1050~1250°CfcSM^ An -(An +10 
0)tfWffl^7U OV^T'^^aiiiS : 30°C/ 
#tX±©iIfiT* 400 , CJWT<DjaS«ST'?&aJLfe©^, 10 

[000 1] 
[000 2] 

[fi£*0K«a ifi^ iHj¥^W7?fi> iifi©£±5i« 20 
tt*eftfi®«M&-e* 5 , Sf5l*«IS0ffiffl leg L Ttt 

[0003] v&ks mmwmt, wwaumaz&um- 
%m<D-^<Dmmx*&zmmmwA.= o. /o, ice 

X\ o. : Jg^RB^Sao'-9-'r^;l/f#K^g) , o» : 

SStt*«>5^oli«©fflH«k:J:oT 30 

«$&S»T?fck «£Hffit fib . 40-0. 55SS©® Bfc 
3*>\ c<DfflS1Bmt& 0-.5JM±©*&fc*5Weh:fll 

[0004] c © * 3 a««i|ftt©«nfc*s*^s^ 

ffifctT, W*lflWF3-12681394Mlfctt, Sffitt 
T-feSfcttv**., fl«g**7iSSRtf*©«©$SL**- 

>oit«ftWii)WMB-e*»), b-f^arwwfnfci-s 40 

X fcaEJWWt* 1 ** < ®T L T L $ 5 & o fc, 
[0 0 0 5] $fc*><-;l/©«fc9iS:»fitt, flnitfc. m 

x, -tm%imGumt>tix^%:^i)\ 'j>tt<ttmj& 
«fc *>&mm&%itt& t ^ L^t 
^\ 

[00 06] 

B^*^b«fc3fc-f3HIE] #58JI§«\ ±fB©<fc? 50 



HrM¥6-3 3 14 0 

2 

0.5 £U:T*frOs (S#WWl^lLTfegj?&!8[ 
[0 00 7] 

tt„ C : 0.05-0. 20wt% (£TF¥fc , Si : 0. 

50—2.00%, Mn : 0.50—2.00%, Al : 0.01%WTfe«ttf 
N : 0.003 -0.020 %#£WU SSHiFefttf^RfiBW 
*msto 6 & 3 WSmff&X =7 7%, 1 050- 1 250°C ffiJH 
Ar 3 ~(Ar 3 +100)°CT«E®^TU, O^T* 
¥*IJ$aJ»g : 30°C/WA±<Dmmx 400°CJWT©aS 

[0 0 0 8] *^fcaW1-*fcS-afc*IWSJR 

e*-x-r-f-fh**v m<nmmicit^xm%mmmc 
x -xmxh -i x $>m%mmtt\cfr& k> ©m#& ? fcfc 

36. d©^fco^T> •ZZlctmZIJQZ.tctCZ, C : 
0.09%, Si : 1.0%, Mn: 1.0 %, S : 0.002 %<Df&ft 

%x-i*, AitN©##fi©Eftfcjsi;r, a»Baej±^ 

[0009] RiRxmztttvetu mmmittu 
%mw&x}k\%mm£<DM%*7tfr 0 i ©*§£•© 

Alia 0.005%T-2&9, 02©*§£©N»i5O ppm-pfe 

So Eai»7iaKttt^-rnfe 83o°c-e, a-oi* 

ffi 0 iSgtt 300°C Lfc 0 0 1 «fc 0 , l!#|5&8ft£rp]± 

[o o i o] i&istctts*), %mmmitttfa±-$*t% 
wmmtLxmtis 7,H/7ft-7hwy*4i;s 

tfc. b*»Lft*6, ill^fi7;l/7i-Xaf 
[0 0 1 1] $fc, C©«fc-5*^^T% fi7;l/7i 

-x^i^jg-r § fc « % 4oo°cwt© 3 4 0 ^ 

mx&%£>\ fr£?%;2kPFTlc35\,>X, &93mWtt&. 
m 3 Ic^-T «fc 3 fc^»*ii^rt 5 C t^-^T^BJJtl 
fco C ©^©jsg^fj, C :0.09%, Si : 1.0 %, 

Mn : 1.0 %, S : 0.002 %, Al : 0.005 %. N : 0.005 



3 

%> ztcmmmTumiz 83o°cT*&a c ixto&d&m 

[0 0 12] 

C : 0.05—0.20% 

»-ett'cn&©»«*3fc»fcar#e*-#\ 0.20% 

*iBAT*»c»ta'r4i:?WMfeW&ffc-ra©^ 0.05 
~0.20%©tBHfc|5g5£ Lfco 
[0 0 1 3] Si : 0.50-2.00% 

-f ^©C&aKfcS-Sacfcfc.fct), asjfc&rfflfcjg 
j£f a 0 ^©/ci6fc(i / >4< tt>o.5o%o^An^ j gsiT* 

&a#, 2.00%^@^.T^Ap-r?.i:, 
fci*t£ftSSfl5«a<£j*bS<;B:!K fr&oT$#3ftg 20 
4fiT*«40Tf, 0 . 50-2 . 00 % ©15B fc ffife L ft. 
COO 1 4] Mn: 0.50-2.00% 

Mnti, c t mm, m<omt7xM t l r^m^Ttmx^ 

ttZo l/frL,2.00%#S*.a£M?&&lHJ; 7x^-fh 

ws&miL. m-mftmzmib&gT, Morass 

&fi£&{fc2#a©m50~2.00%©tEfflfcP.g5£Lfco 
[0 0 1 5] Al :0.01%JJCF 

oT, *%BJfJlcfetvTfe, A 1 {£^F rJiH Wfc #1 A L T < 
atf, frfrZkl&Tfr5.i- (A10O kLT#£LTt/>a 
k *Sf££©jgj5 £4 9, -7J H^ttUfc&a £ jftNE 
ffiOHS^l/S^h^K (AlN)£LT#?fcbU 

t>\ o.oiaJKT-effsarnSo 

CO 0 1 6] N : 0.003 —0.020 % 



W6-3 3 1 4 0 

4 

#fc£3&lc*5f « 0 J f©fci6k:t4^4<kt> 0.003% 

o.o2o%*e*T^«tjsani-rs ^ 

£UJf<4afci6s *<D#W*tt 0.003-0.020 %©^ 

co o 1 7] «ai*ftfco^^ra#wt»iW , r 
a 0 

COO 1 8] • 3&KEii£«7fiS 
ttfittfltfflftte J: Di^saif *fa±Stf Sfeifrlctt, IS 

HiEiiBF7iafittSiijS*"Fig &4^tgBt*-z? * a jew- 

ffiSftW* b < ^ An -(An + lOOrCfiD^BfcPE 

coo 1 9] •WGwmm 

CO 0 2 0] -#IS9*gJg 
CO 0 2 1] 

Kttx iow©^*-^*^; i8o°c, 3oft<Dmwm 

CO 0 2 2] 

can 



(4) WfM¥6-3 3 1 4 0 

5 ' 6 



m a 


ft * J5£ # (X) 




Si 


Mn 


Al 


s 


N 


A 


n a/1 

0. 09 


1. 02 


1. 01 


0. 005 


0. 002 


0. 0011 


B 


n nn 

u. uy 


1. 04 


0. 99 


0. 006 


0. 002 


0. 0020 


C 


n (\q 
u. us 


u. yy 


1 AA 
1. U0 


0. 005 


0. 002 


0. 0050 


D 








A AAC 

U. (/Ub 


0. 002 


0. 0099 


E 






U. 3D 


A AA A 


A AAA 

0. 002 


0. 0152 


F 




i 


A QQ 


0. 005 


0. 002 


at% Ann n 

0. 0200 


G 


A AO. 

o. uy 


0. ai 


A Ac 

0. 95 


0. 006 


0. 002 


0. 0248 


H 


n no 


A Q 1 


1 AC 

1. 08 


0. 003 


0. 002 


0. 0049 


1 


u. via 


1. Ub 


1. Ub 


0. 007 


0. 002 


0. 0052 


J 


a no 


1 1 A 
1. 10 


0. 97 


0. 010 


0. 002 


0. 0047 


K 


0. 09 


0. 95 


0. 91 


0. 021 


0. 002 


0. 0053 


L 


0. 09 


0. 99 


1. 06 


0. 033 


ft (\f)9 




M 


0. 09 


0. 94 


1. 10 


0.050 


0. 002 


0. 0049 


N 


0,15 


L 50 


1.51 


0. 005 


0.001 


0. 0052 




0. 15 


1. 50 


2. 50 


0.006 


0. 002 


0. 0053 


P 


0.16 


2. 52 


1.51 


0. 005 


0.001 


0.0049 


Q 


0.02 


1.51 


1.51 


0. 007 


0. 001 


0. 0053 



[0 0 2 3] 30 im 2] 



(5) #Pw1¥6-3 3 1 4 0 

7 8 



» 


m 

a 


( "C ) 




( °c y & > 


ft 81 0 & A 




A 


1200 


850 


50 


250 


2 


B 


1200 


850 


60 


300 

*J \J V 


3 


c 


1200 


740 


50 


300 




c 


1200 


840 


70 


300 


5 


c 


1200 


960 


50 


300 

w V/ V 


6 


c 


1200 


850 


10 


300 


7 


c 


1200 


850 


40 


i no 


8 


c 


1200 


860 


50 

%J V 


son 


9 


D 


1200 


840 


40 


?SO 


10 


E 


1200 


840 


70 


300 

«J Kf \J 


11 


F 


1200 


850 


60 


300 


12 


G 


1200 


850 


50 


900 


13 


H 


1200 


840 




100 


14 


1 


1200 


860 


50 




15 


J 


1200 


850 


50 


300 

JuU 


16 


K 


1200 


850 


— ^ 

50 


3 00 


17 


L 


1200 


850 


60 


300 

v w 


18 


M 


1200 


850 


60 


300 


19 


N 


1200 


830 


50 


250 


20 


O 


1200 


820 




300 


21 


P 


1200 


870 


70 


300 


22 


Q 


1200 


860 


60 


300 



[0 0 2 4] [g3] 



(6) 



^¥6-3 3 1 4 0 



10 





(8 W W ft tt 


is m 








TS 

(kgf/mm 1 ) 


YS 

(kgf/0IB 2 > 


Bl 
(96) 


»»»/ * B 




- OB ^ 


1 


56 


33 


36 


0. 48 


0.48 


Ifcttfcl 


2 


57 


34 


35 


0. 49 


0. 49 


/t 


3 


55 


44 


29 


0. 42 


0.43 


ff 


4 


58 


35 


35 


0.53 


0.58 




5 


63 


50 


26 


0.41 


0.42 




6 


53 


40 


34 


0.45 


0. 45 


r/ 


7 


65 


38 


31 


0.54 


0. 58 




8 


53 


41 


33 


0.45 


0. 46 




9 


59 


35 


34 


0.53 


0. 55 




10 


62 


38 


32 


0.53 


0. 56 




11 


65 


43 


30 


0.51 


0. 55 




12 


67 


44 


28 


0.49 


0. 47 


ttRW 


13 


57 


34 


35 


0.54 


0. 56 




14 


58 


35 


35 


0.52 


0. 55 


// 


15 


58 


36 


34 


0.52 


0. 55 


// 


16 


58 


35 


34 


0.48 


0. 47 




17 


58 


35 


33 


0.47 


0. 47 




18 


58 


37 


33 


^.47 


0. 47 


ft 


19 


74 


50 


35 


0.54 


0.57 




20 


85 


52 


26 


0.45 


0. 46 




21 


83 


58 


29 


0.42 


0. 43 


n 


22 


40 


24 


38 


0. 45 


0. 45 





&) : isigoig^iaftcio'ii) 

*w. : SI$*&&g»©l8&8&t£(10 T II, 10M7B + 180tx30#) 
: 5l5EaSK(TS) 



[0 0 2 5] m.Zfrt>Wt>fr*£r>\C, No.l, 2 fiN» 
tf'J>%1rg%fctb, No. 12 ttN*tf£*-ff3;fcik No.l 

6, i7, is lumtf&tgzrctb, ztiztinm&mic 
tf&tgztcib, mmom^mmm snir, sit, & 

%&&t$>ld&\ No. 21 fctSiS#£-f ff3fcJ6, Sffi 

ttffi#n<, mx&m&is.^o N0.22 «c*jbwrr 



[00 2 6] 



5fta6, ft&a&jWfr'. No.3, 5, 6, 8 tti^ 50 KSWOJft*] JUU:ttWbfcJ:3fc:*»Wfc:<fcntfs fi! 



(7) #P^¥6-33 140 

11 12 

gate k> ^rnifc®%ft&*m?&mmwti]fflm% * 



[01] 



[02] 



0.60 



ttt 




0.60 



300 




[03] 



T 
: 




0 100 200 300 400 500 600 700 
3>f /HSffifflJECC) 



